Overexpression of GSK3betaS9A resulted in tau hyperphosphorylation and morphology reminiscent of pretangle-like neurons in the brain of PDGSK3beta transgenic mice.
It has been demonstrated that GSK3beta is involved in Alzheimer Disease (AD) pathogenesis. In order to understand the underlying mechanism, we have generated and characterized transgenic mice in which the constitutively active human GSK3beta (with S9A mutation) was overexpressed in the brain under the control of the platelet-derived growth factor (PDGF) B-chain promoter. Varying levels of human GSK3betaS9A transgene protein expression was observed in six of the seven founders generated. Line 3083, 3107, 3112 and 3125 displayed higher GSK3betaS9A protein expression levels. Immunostaining analysis demonstrated that transgene expression was observed mainly in cortex and hippocampus of transgenic brain. Expression of human GSK3beta transgene did not significantly change the brain total GSK3beta protein levels in any of the generated mouse lines, as comparing to age matched wild type mice. Although significant kinase activity was detected in human GSK3betaS9A transgene protein extracted from brains of all six expressing lines, significant increase in total GSK3betaS9A kinase activity was observed only in the offspring of line 3083 and 3107. By analyzing the offspring from several transgenic mouse lines, including lines other than 3083 and 3107, it was found that overexpressed constitutively active human GSK3betaS9A resulted in hyperphosphorylation of tau and morphology reminiscent of pretangle-like neurons in cortex and hippocampus.